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AMENDMENTS TO THE CLAIMS: 




Claims 1-44 (canceled) 




45. (new) An optoelectronic device aslembly comprising: 



a substrate; I 

an optoelectronic device on said substrate; 

an optically transparent, encapsulatcpn medium matching layer overlying said 
optoelectronic device, said medium matching layer having an index of refraction nl 
substantially equal to an index of refraction m2 of an encapsulation medium which is to 
encapsulate said optoelectronic device, I 



adjust an optical characteristic of said optoelectronic device so as to make pre-encapsulation, 
on-wafer, test characteristics of said optoelectronic device substantially similar to post 
encapsulation functional characteristics. \ 

46. (new) The optoelectronic device assembw of claim 45 wherein said thickness of said 
medium matching layer comprises a non-quarter wavelength thickness. 

47. (new) The optoelectronic device assembly pf claim 45 wherein said optoelectronic 
device comprises a VCSEL. \ 

48. (new) An encapsulated optoelectronic devicQ assembly comprising: 
a substrate; \ 

an optoelectronic device on said substrate; I 

an optically transmissive housing substantiallypncapsulating said optoelectronic 
device wherein said housing has an index of refraction Vi 1 , 
said optoelectronic device further comprising i 



optoelectronic device, said medium matching layer having an index of refraction nl 



said medium matching layer having a predetermined thickness configured to 



an optically transparent, encapsulation 



;dium matching layer overlying said 
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\ adjust an optical characteristic of said optoele tronic device so as to make pre-encapsulation, 



• substantially equal to said index of refraction 
said medium matching layer h 



i2 of said housing, 

ving a predetermined thickness configured to 



1 onic device substantially similar to post 



on-wafer, test characteristics of said optoelect: 
encapsulation functional characteristics. 



49. (new) The optoelectronic device asser ibly of claim 48 wherein said thickness of said 
medium matching layer comprises a non-quart|r wavelength thickness. 



50. (new) The optoelectronic device assen|(?ly of claim 48 wherein said optoelectronic 
device comprises a VCSEL. 



51. (new) A VCSEL structure comprising: 
a substrate; 

a first mirror overiying said substrate; 
an active optical region overlying said firit mirror; 
a second mirror overlying said active optieal region; and 

an optically transparent, encapsulafion meaium matching layer overlying said second 
mirror, said medium matching layer having an index of refi-action nl substantially equal to an 
index of refiraction n2 of an encapsulation medium|which is to encapsulate said VCSEL 
structure, 

said medium matching layer having | predetermined thickness configured to 
adjust a reflectivity of said second mirror so as to n:ake pre-encapsulation, on-wafer, test 
characteristics of said VCSEL structure substantially similar to post encapsulation functional 
characteristics. 

52. (new) The VCSEL structure of claim 51 wherein said thickness of said medium 
matching layer comprises a non-quarter wavelengtt thickness. 
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53. (new) The VCSEL structure of ch im 5 1 further comprising an optically transparent 
^gj-ji tuning layer lying between said second mi ror and said medium matching layer, said tuning 

layer being configured to predictably chan ^e a top facet reflectivity of said second mirror and 
ft^^ having a predetermined thickness configured to adjust a slope of the laser emission to within a 

^ desired range. 



54. (new) The VCSEL structure of cl dm 53 wherein said thickness of said tuning layer 
comprises a non-quarter wavelength thickiess. 



55. (new) The VCSEL structure 
matching layer comprises a non-quarter wj 



of cliim 53 wherein said thickness of said medium 
velength thickness. 



56. (new) The VCSEL structure of claim 54 wherein said thickness of said medium 
matching layer comprises a non-quarter wavelength thickness. 



57. (new) The VCSEL structure of clami 53 wherein said tuning layer is one of a 
plurality of layers of a distributed Bragg ref|ector lying between said second mirror and said 
medium matching layer, 

58. (new) The VCSEL structure of clai: n 57 wherein said distributed Bragg reflector 
comprises alternating layers of oxides and mtrides, and said tuning layer comprising a nitride 
layer of a predetermined non-quarter wavelength thickness. 



59. (new) An encapsulated VCSEL assembly comprising: 

A VCSEL structure comprising a substrate, a first mirror overlying said substrate, an 
active optical region overlying said first mirror, and a second mirror overlying said active 
optical region; 

an optically transmissive housing sfibstantially encapsulating said VCSEL structure 
wherein said plastic housing has an index m refraction nl , 

said VCSEL structure further comprising an optically transparent, encapsulation 
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\ ^ medium matching layer overlying saidsecond mirror, said medium matching layer having an 
^^jjjKi index of refraction nl substantially equal to an index of refraction n2 of an encapsulation 
^ medium which is to encapsulate said V CSEL structure, 

\C\ ^ said medium matching 1 lyer having a predetermined thickness configured to 

adjust a reflectivity of said second mirr )r so as to make pre-encapsulation, on-wafer, test 
characteristics of said VCSEL structure substantially similar to post encapsulation functional 
characteristics. 



60. (new) The VCSEL structure of claim 59 wherein said thickness of said medium 
matching layer comprises a non-quarter |vavelength thickness. 

61 . (new) The VCSEL structure of ( laim 59 further comprising an optically transparent 
tuning layer lying between said second n irror and said medium matching layer, said tuning 
layer being configured to predictably cha ige a top facet reflectivity of said second mirror and 
having a predetermined thickness configi|red to adjust a slope of the laser emission to within a 
desired range. 



62. (new) The VCSEL structure of c 
comprises a non-quarter wavelength thic 



lim 61 wherein said thickness of said tuning layer 
less. 



63. (new) The VCSEL structure of c aim 61 wherein said thickness of said medium 
matching layer comprises a non-quarter wavelength thickness. 



64. (new) The VCSEL structure of c laim 62 wherein said thickness of said medium 
matching layer comprises a non-quarter vavelength thickness. 

65. (new) The VCSEL structure of |laim 61 wherein said tuning layer is one of a 



plurality of layers of a distributed Bragg 
medium matching layer. 



eflector lying between said second mirror and said 
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66. (new) The VCSEL structure of cl lim 65 wherein said distributed Bragg reflector 



comprises ahemating layers of oxides anc 
layer of a predetermined non-quarter wav< 



nitrides, and said tuning layer comprising a nitride 
length thickness. 



67. (new) A method of fabricating aA encapsulated optoelectronic device having 
controlled characteristics, the method comprising the steps of: 

fabricating an optoelectronic devfce; 

measuring a characteristic of saidl optoelectronic device; 

providing an encapsulation medi|m matching material having an index of refraction 



nl; 

determining a thickness of said ei 
maintain said measured characteristic su 



[Capsulation medium matching material configured to 
stantially the same before and after encapsulation; 



depositing a layer of said encapsi lation medium matching material over said 
optoelectronic device, said layer having s lid determined thickness; 

providing an encapsulating mater al having an index of refraction n2, which is 
substantially equal to nl ; and 

encapsulating said optoelectronic device with said encapsulation material wherein pre- 
encapsulation, on-wafer, test characterist cs of said optoelectronic device are substantially 
similar to post encapsulation functional c laracteristics thereof. 



68. (new) The method of claim 67 
and said step of measiiring a characteristj 
a slope efficiency of said laser. 



69. (new) The method of claim 68 
matching material is determined to 
same after encapsulation. 



\yherein said optoelectronic device comprises a laser, 
c of said optoelectronic device comprising measuring 



vherein said thickness of said encapsulation medium 
maiii[tain the slope efficiency of the laser substantially the 
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""^^^ 70. (new) A method of fabricating ar| encapsulated VCSEL having a controlled slope 
^Ljj^ efficiency, the method comprising the ste >s of: 
fabricating a VCSEL structure; 
measuring a slope efficiency of sa d VCSEL structure; 
Y J providing an encapsulation mediu n matching material having an index of refraction 

nl; 

determining in conjunction with c le another, a thickness of said tuning layer material 
and a thickness of said encapsulation me( ium matching material configured to maintain said 
slope efficiency of said VCSEL structure substantially the same before and after 
encapsulation; 

depositing a tuning layer having s aid determined thickness; 

depositing said encapsulation me lium matching material over said VCSEL structure, 
said medium matching material having s id determined thickness; 

providing an encapsulating mater al having an index of refraction n2, which is 
substantially equal to nl ; and 

encapsulating said optoelectronic device with said encapsulation material wherein pre- 
encapsulation, on- wafer, slope efficiencylpf said VCSEL structure is substantially similar to 
post encapsulation slope efficiency therec 



71 . (new) The method of claim 70 wllerein said step of depositing said tuning layer 
comprising depositing a plurality of layers pf a distributed Bragg reflector, said tuning layer 
being a non-quarter wavelength layer of sand Bragg reflector. 



72. (new) The method of claim 71 whe|ein said distributed Bragg reflector comprises 
alternating layers of oxides and nitrides, anclsaid tuning layer comprises a nitride layer of a 
predetermined non-quarter wavelength thiclqiess. 
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